Specialist dental services are scarce resources and are often oversubscribed. A key element is how these services relate to their referral base, in other words the interface between primary and secondary dental care. Dentistry has several unique qualities when compared with medicine and the nature of the interface between primary and secondary dental care is consequently very different to the medical interface, whilst apparently sharing common features. This paper examines the nature of that interface, the drivers for patient flow between services and outlines the properties of an ideal interface. This model can then be used as a way of describing some of the problems facing specialist dental services and of assessing any proposed solutions.
tion of care is provided outside hospitals (where it often attracts patient charges) and secondary care is more likely to be on an outpatient basis. In addition, liaison with secondary care forms substantially less of a general dental practitioner's (GDP's) working day than it does for a general medical practitioner. The routine work of many GDPs includes items of care which has at times been regarded as specialised, for instance orthodontics and endodontics. Some forms of care are often provided by academics with honorary NHS contracts working within dental hospitals; in some cases there might only be a single consultant in a particular specialty for a whole NHS region. Lastly, a significant amount of secondary dental care is provided by non-consultants outside of hospitals and this may rise further with the development of specialised services with Dental Bodies Corporate (DBCs). The interface between primary (PDC) and secondary dental care (SDC) therefore, whilst sharing some common features with medicine, is likely to be different because of the differing nature of both primary and secondary dental care from their medical counterparts.
This paper examines the nature of the interface and the drivers for patient flow between services as a precursor to discussing how the interface might be improved.
The features of the interface
The interface between primary and secondary dental care displays three key features; interdependence, integration and complexity.
Interdependence
Primary and secondary care providers are dependent upon each other. On the one hand the PDC provider needs somewhere to refer patients who need treatment outside his or her knowledge and competence; and may need support for patients whose treatment might be provided within primary care but for whom specialist advice is needed to facilitate this. SDC providers are reliant upon PDC as the main source of their referrals (which in turn generate research and training material for undergraduate and postgraduate students) and need an outlet for the return of completed cases for routine maintenance care. Changes on either side of the equation or shifts in the location of the interface can affect both sides and a wide range of factors might affect the flow of patients between PDC and SDC ( Fig. 1) and between different SDC providers.
Integration -co-operation, communications and coordination
Co-operation and good communications are essential for a successful interface. Both sides need to be clear about what the other is requesting or proposing, particularly when the treatment requires them to D entistry is essentially a primary care discipline insofar as the vast majority of patient care takes place in community settings, is restricted to simple procedures and is provided by 'generalists' who in the main hold, or aspire to hold, a long-term relationship with their patients. 1 In medicine, a key aspect of recent health policy has been to drive the provision of a greater proportion of care in community settings by generalists and thus reduce the referral rate to secondary care. This policy has had major implications for medicine in the last decade 2, 3 and is a key element in the new NHS Plan. 4 In dentistry most care is provided by generalists and patients are rarely referred to specialists, though referral rates are reported to have risen greatly in recent years and are likely to continue to do so. Thus, as in medicine, secondary dental care providers and commissioners experience problems in managing demand. Dentistry differs from medicine, however, in that a larger propor- 6 Despite the influx of IT into dental practice, letters are still the main means of communication. In a survey of dental consultants, 7 a number of features of an ideal referral letter were identified, with little variation between specialties including a clear statement as to why a referral is being made, whether or not malignant disease is suspected and an indication of the urgency of the referral. However, the advice is not all one-sided; in a survey of 268 general dental practitioners and 13 orthodontic consultants 8 GDPs had several points to make about what they valued in reply letters from consultants following the initial patient visit. Apart from details allowing patient identification, the contents scoring highest were a proposed treatment plan, the date of the visit and feedback on the appropriateness of referral.
In brief
The coordination of primary and secondary care services is less amenable to guidance and probably presents the greatest challenge. In a study comparing referrals to specialist orthodontic practitioners with a consultant-led unit 9 it was found that referring dentists did not discriminate between the different services, the two specialist groups in effect competing rather than complementing each other.
Complexity
Like its medical counterpart, the dental interface is complex, though it can sometimes appear to be composed of simple issues, particularly when waiting list problems are being discussed. Secondary care services are subject to a range of influences driving the referral rate and have a number of options for managing increased referrals. How they choose to manage such pressures has impacts both on other services and on the forces driving referral. It is worth remembering that, as in medicine 10 there are likely to be differing perceptions as to which professional groups are able to control the process. In addition, different parts of the country will find different local solutions to their problems; what apparently works in one area will not necessarily work in another. The question then is what factors act as catalysts and barriers for referral? These are likely to be multiple (Fig. 1) , some acting in the short term and capable of being manipulated by stakeholders, others tending to act in the longer term.
Drivers for referral

Population need and demand
If the role of healthcare services is to meet need, then changes in the levels of some conditions will obviously be a significant driver for referrals to secondary care. National epidemiological surveys of children 11, 12 demonstrate falling dental caries experience and the latest adult dental health study 13 confirms a continued reduction in the prevalence of total tooth loss, though improvements in tooth retention in middle aged and older adults are mainly in terms of restored rather than sound untreated teeth. From this we might suppose that referrals to specialists should have reduced over the last twenty to thirty years. 
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health policy between population changes in disease experience and the demand for specialised services is complex however; falling disease experience often comes alongside raised public expectations for oral health and demand for a wider range of problems to be dealt with. For instance, falling child caries levels have paralleled increased demand for orthodontics. Public demand may be influenced by other factors besides need, such as information on services available, the media, personal contact with people who have experienced specialist care and of course dentists themselves. Changes in disease levels therefore may be associated with both positive and negative influences on referral rates, acting both through the opportunities for referral presented by the presence of disease and through changing patient attitudes which are both a factor in and a consequence of changing disease levels.
Primary dental care practitioner as promoter and gatekeeper
The key factor in determining referral is almost certainly the primary care practitioner in their 'gatekeeper' or filtering role. PDC practitioners stimulate demand in terms of identifying patients who would benefit from specialised care, in promoting referral to the patient, and have a key role in managing inappropriate demand. Perhaps surprisingly, despite the differences between primary and secondary dental care in terms of direct costs to patients, there is little evidence that this is a major factor in referral, at least not for minor oral surgery. 14 PDC practitioners may be subject to a number of influences when making referral, including past experience and training and their attitude towards certain conditions. In addition there will be straightforward business decisions based around the perceived financial viability of treating certain conditions and the likelihood of a successful outcome. In a qualitative study involving general dental practitioners and patients 15 a variety of views about how they related to specialist services were elicited. Most recognised the services as scarce resources which should not be abused and reported taking steps to avoid inappropriate referrals such as not referring people for orthodontic treatment when they demonstrated poor self-care. A minority reported referring patients for treatment, not because they were unable to carry out that treatment but because that treatment was not a 'practice builder' . Some respondents thought that rising clinical standards were a factor in driving up referrals. Changes in guidance related to general anaesthesia were a common example given but some also reported that they felt discouraged from undertaking orthodontic treatment because of increased scrutiny from the Dental Reference Service, a viewpoint which was agreed with by three quarters of respondents in the postal questionnaire part of the study. The predictability of the envisaged treatment was also regarded as a factor; less predictable and/or protracted treatment being less attractive.
In the case of general anaesthesia for dental procedures there is now a clear directive from the CMO/CDO report on general anaesthesia and sedation 16, 17 which will have the effect of moving residual general anaesthetic provision into hospitals. Lastly, primary dental care practitioners Table 1 Factors reported to be associated with variations in referral rate amongst primary dental care practitioners Differences between primary dental care (PDC) practitioners Variations in referral rates between different practitioners, even when expressed as a function of the number of patients under their care, are difficult to interpret. On one hand a high referring practitioner may be inappropriately referring cases which are well within their abilities. On the other hand a low referral rate might be the result of a poor ability to identify patients who would benefit from specialist care. One obvious explanation for variations amongst dentists might be different levels of need amongst their patients, but there are other factors.
In a study of 400 GDPs in Manchester 18 it was found that, not surprisingly, the anticipated difficulty of the planned procedure was the most common reason for referral. There was, however, a wide variation in referral rate between different practitioners; 29% said that a preference not to carry out surgical procedures was a factor in making referrals and a similar proportion cited lack of appropriate facilities or staff as a factor. More surprisingly, those who had received postgraduate training were not only found to carry out more procedures in their own practices but were also more likely to refer patients, suggesting that practitioner education may exert both positive and negative influences on referral rates.
A survey of dentists operating in a health maintenance plan referring to endodontic specialists in the USA 19 found that older, more experienced dentists were more likely to refer. Managed care organisations (MCOs) in the USA have placed restrictions upon referral to specialists, presumably as a way to control costs, insisting that the generalist carry out treatment, particularly when periodontal treatment is proposed. 20 Whilst this is unlikely to be a factor with new DBCs providing routine care in the UK, the reverse might occur where dentists are encouraged to refer in certain circumstances, either as a way of limiting the treatment provided by the dentist or as a form of risk management.
It has been suggested that distance from the specialist may be a factor, 21 dentists close to a specialist centre being more likely to refer. Whether this is entirely a practitioner factor or one modified by patient factors is unclear.
Lastly, and perhaps most obviously, the development of advanced clinical skills within primary care may well be a factor in reducing referrals; a survey of oral surgery provision in England and Wales between 1984 and 1991 22 suggested that an increase in oral surgery provision in the NHS General Dental Services might be linked to improved skills and diagnostic equipment. Practitioner factors reportedly associated with referral are summarised in Table 1 .
The role of the specialised service as a factor in referral rates
It is apparent from a number of studies that factors relating to the specialised services great as seen in a study of implant referral patterns. 23 Almost certainly the location of specialised care is a major factor; dentists working near a dental hospital will have fewer problems in referring their patients than those in locations at a considerable distance. The situation is made worse if treatment is likely to require multiple visits.
Individual patient factors in driving referral
Little is published on patient factors in referral for specialised dental care. Fear of hospitals, low expectations and communication problems have been cited as barriers to referral for medical conditions 24 and the same factors might well be active in dentistry. It is also possible that, as in medicine, some patients are more aware of the opportunities presented by specialist dental care and demand referral by their dentist. Certainly there is some evidence of inequality of uptake of specialist care 25 but the extent of the problem and the underlying reasons are unclear. In the study by Bradnock and Waplington 15 a number of patient factors relating to referral were identified including a high degree of trust amongst regular attenders in their own dentist and a consequently strong preference to have all procedures carried out by them. This feeling probably varies depending on the planned procedure. For example some patients might, on the basis of lay experience, expect to be referred to hospital for wisdom tooth removal.
The ideal interface
The ideal qualities of the interface between PDC and SDC can be summarised under the headings of equity, seamless care, and efficiency and effectiveness (Table 2 ). An equitable interface could be defined as one where all appropriate cases are referred regardless of other factors and there are no barriers to receiving specialist care following referral. A seamless service could be defined as one where any treatment not available in PDC is available and accessible in SDC and transition between different providers is easily arranged. A completely efficient and effective interface is one where all referrals are appropriate and happen at the right time, patients are referred back to PDC once 'specialised' treatment is completed, they continue to see their PDC practitioner during lengthy courses of treatment within SDC and referral and discharge to maintenance processes are infallible. Obviously, the ideal situation does not exist in UK health services but keeping this framework in mind can assist with describing problems with the interface and their relative importance. In the next paper, we will look at those problems and some suggested solutions.
